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I. Basis of the report 



1 . With regard to the elements of the international application:* 

| | the international application as originally filed 
[X~| the description: 



pages 1 -80 
pages 
pages 



_ , as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 



, as originally filed 



, as amended (together with any statment) under Article 19 
, filed with the demand 



pages 81 -89 



filed with the letter of 12/10/2004 



I | the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages ; 



, as originally filed 

, filed with the demand 



filed with the letter of 



2. 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I | the language of publication of the international application(under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination(under Rules 55.2 and/ 
1 — 1 or 55.3). 

With regard to -any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 | contained inthe international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form 

The statement that the subsequently furnished written sequence listing does not go beyond the disc losure in the 
international applications as filed has been furinshed. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 
□ 
□ 
□ 

□ 



4. |x] 



been furnished. 
The amendments have resulted in the cancellation of: 

□ 



the description, pages 
the claims, Nos. 4, 5, 11 



| the drawings, sheet 



□ 



This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box(Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this opinion as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. Statement 




Noveltv CN) Claims 1 - 3, 6 - 10 


YES 


Claims 


NO 


Inventive step (IS) Claims 1 * 3 > 6 " 10 


YES 


Claims 


NO 


Industrial applicability (IA) Claims 1 " 3 » 6-10 


YES 


Claims 


NO 



2. Citations and explanations (Rule 70.7) 

The following documents are referred to in this report: 

Dl: J. Pharmacol Exp. Ther. Vol.201(3), pp.1184-1192 (2001) 

D2: J. Med. Chem. Vol.42(18), pp.3711-3717 (1999) 

D3: US 5837702 A (17 Nov. 1998) 

D4: J. Med. Chem. Vol.40(l), pp.24-34 (1997) 

D5: US 5629429 A (13 May 1997) 

1. Novelty 

The present invention relates to benzopyran derivatives substituted with secondary amines 
including an imidazole (formula 1), their preparation, and pharmaceutical compositions 
containing them. The pharmaceutical compositions are (1) useful for treatment of cancer, 
rheumatoid arthritis, and diabetic retinopathy through anti-angiogenic properties (claim 8), (2) 
useful as neuroprotectives for prevention and treatment of infant asphyxia, glaucoma, diabetic 
neuropathy, and head trauma (claim 9), (3) useful as anti-oxidants for prevention and 
treatment of neurodegenerative diseases including aging, senile dementia, and atherosclerosis 
(claim 10). 

D1-D5 disclose benzopyran derivatives substituted with secondary amines including an 
imidazole useful as cardiovascular agents. 

The compound of formula 1 in the present invention differs from the benzopyran derivatives 
in D1-D5 in that the substituent R2 is "dimethoxymethyl" while the corresponding 
substituents in D1-D5 are "methyl"s. 

Therefore, claims 1-3 and claims 6-10 of the present invention can be considered to be novel 
over D1-D5 [Article 33(2) PCT]. 



2. Inventive Step 



Although the chemical structures of benzopyran derivatives in D1-D5 are so close to that of 
formula 1 in the present invention, their medical use is quite different from that of formula 1 
and there is no indications or suggestions in D1-D5 to lead those who skilled in the art to 
expect 

(Continued on Supplemental Sheet.) 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of: 
Box V. 

that the compound of formula 1 would show anti-angiogenic, neuroprotective, and anti-oxidant activities by changing 
the "methyl" substituent with "dimethoxymethyl". 

Therefore, the inventive step of the present invention can be acknowledged over D1-D5 [Article 33(3) PCT]. 
3. Industrial Applicability 

The subject-matter of claims 1-3 and claims 6-10 appears to be industrially applicable [Article 33(4) PCT]. 
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WHAT IS CLAIMED IS : 

1. (currently amended) Benzopyran derivatives substituted 
with secondary amines including imidazole by the following 
formula 1, . their stereochemical isomers and their 
pharmaceutical^ acceptable salts. 
FORMULA 1 




Wherein, 

R 1 represents H, CN, N0 2 or NH 2 , 

OR a 

10 R 2 ' represents 0R wherein R a represents straight or 

branched alkyl group of C1-C4, 

R3 and R 4 are independent each other and represent H, 
CI, Br, F, alkyl group of C1-C3, OR b , CF 3 , OCF 3 , N0 2 , or 
C0 2 R b ; R b represents H or alkyl group of C x -C 3 , 

15 and * represents the chiral center. 

2. Benzopyran derivatives substituted with secondary amines 
including imidazole, their stereochemical isomers and their 
pharmaceutically acceptable salts according to claim 1, 
20 wherein the compound of formula 1 is selected from the 
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group consisting of : 

1) (2S, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3-hydroxy- 
2-methyl-6-nitro-4- [N- ( 4-chlorophenyl ) - 

A7- (ltf-imidazol-2-ylmethyl) amino] -2tf-l-benzopyran; 

2) (2S, 3R, 4S) -3, 4-dihydro-2-dimethoxymethyl-3-hydroxy- 
2-methyl-6-nitro-4- [N- (4-chlorophenyl) - 

N- (lH-imidazol-2-ylmethyl) amino] -2tf-l-benzopyran ; 

3) (2R, 3R, 4S) -3, 4-dihydro-2-dimethoxymethyl-3-hydroxy- 
2-methyl-6-nitro-4- [N- (4-chlorophenyl) - 

W- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

4) (2R, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3-hydroxy- 
2-methyl-6-nitro-4- [N- (4-chlorophenyl) - 

N- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

5) (2S, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3-hydroxy- 
2-methyl-6-nitro-4- [N- (4-trif luoromethylphenyl) - 

N- (lH-imidazol-2-ylmethyl) amino] -2tf-l-benzopyran; 

6) (2S, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3-hydroxy- 
2-methyl-6-nitro-4- [N- ( 4-methoxyphenyl ) - 

N- (lH-imidazol-2-ylmethyl) amino] -2'fJ-l-benzopyran; 

7) (2S, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3-hydroxy- 
2-methyl-6-nitro-4- [N- ( 4-trif luoromethoxyphenyl ) - 

N- (lH-imidazol-2-ylmethyl) amino] -2tf-l-benzopyran; 

8) (2S, 3S, 4R) -3, 4-dihydrp-2-dimethoxymethyl-3-hydroxy- 
2-methyl-6-nitro-4- [ N- ( 4 -bromophenyl ) - 
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N- .( l#-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

9) (2S, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3-hydroxy- 
2-methyl-6-nitro-4- [N- (2, 4-dimethylphenyl) - 
N- ( lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 
5 10) (2S, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3- 

hydroxy-2-methyl-6-nitro-4- [N- (2-isopropylphenyl ) - 
W- ( lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

11) (2S, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3- 
hydroxy-2-methyl-6-nitro-4- [N- (2, 3-dimethylphenyl ) - 

10 N- ( lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

12) (2R, 3R, 4S) -3, 4-dihydro-2-dimethoxymethyl-3- 
hydroxy-2-methyl-6-nitro-4- [N- (2, 3-dimethylphenyl) - 

N- ( lif-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

13) (2R, 3R, 4S) -3, 4-dihydro-2-dimethoxymethyl--3- 
15 hydroxy-2-methyl-6-nitro-4- [ N- ( 4-bromophenyl ) - 

N- (lH-imidazol-2-ylmethyl) amino] -2tf-l-benzopyran; 

14) (2R, 3R, 4S) -3, 4 -dihydro-2-dimethoxymethyl-3- 
hydroxy-2-methyl-6-nitro-4- [N- ( 4-methoxyphenyl ) - 

N- (lH-imidazol-2-ylmethyl) amino] -2ff-l-benz.opyran; 
20 15) (2S, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3- 

hydroxy-2-methyl-6-nitro-4- [N- ( 4-f luorophenyl ) - 
N- ( lH-imidazol-2-ylmethyl) amino] -2tf-l-benzopyran; 

16) (2S, 3S, 4R) -3, 4 -dihydro-2-dimethoxymethyl-3- 

hydroxy-2-methyl-6-nitro--4- [N- (2-methoxyphenyl ) - 



83 



r:i/KR 200 3/0 0 1 5 34 

IPEA/KR 1 2, 1 0. 2004 



W- ( lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

17) (2R, 3R, 4S) -3, 4-dihydro-2-dimethoxymethyl-3- 

hydroxy-2-methyl-6-nitro-4- [N- ( 2-isopropylphenyl ) - 
AT- (lH-imidazol-2-ylmethyl) amino] -2if-l-benzopyran; 
5 18) (2R, 3R, 4S) -3, 4-dihydro-2-dimethoxymethyl-3- 

hydroxy-2-methyl--6~nitro-4- [N- (2-methoxyphenyl ) - 
N- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

19) (2R, 3R, 4S) -3, 4-dihydro-2-dimethoxymethyl--3- 
hydroxy-2-methyl-6-nitro-4- [N- ( 3-chlorophenyl ) - 

10 N- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

20) (2S, 3S, 4R) -3, 4-dihydro-2-dimethoxymethyl-3- 
hydroxy-2-methyl-6-nitro-4- [N- (3-chlorophenyl) - 

N- (ltf-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

21) (2R, 3R, 4S) -3, 4-dihydro-2-dimethoxymethyl-3- 
15 hydroxy-2-methyl-6-nitro-4- [N- ( 4-trif luoromethoxyphenyl ) - 

N- (lH-imidazol-2-ylmethyl) amino] -2Jf-l-benzopyran; 

22) (2S, 3S, 4R) -6-cyano-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- (4-chlorophenyl) - 

N- (ltf-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 
20 23) (2R, 3R, 4S) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 

3-hydroxy-2-methyl-4- [N- ( 4 -chlorophenyl ) - 
N- ( lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

24 ) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- (4-chlorophenyl) - 



84 



FCT/ER 200 3 / 0 0 1 5 3 4 

mm i 2. i o. 2004 



N- ( lJf-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

25) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- ( 4-trif luoromethylphenyl ) - 

N- ( lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

26) (2R, 3R, 4S) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- ( 4-trif luoromethoxyphenyl ) - 

N- ( lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

27) (2R, 3R, 4S) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- [2, 3-dimethylphenyl) - 

N- ( lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

28) (2R, 3R, 4S) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- ( 4-methoxyphenyl ) - 

N- ( lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

29) (2R, 3R, 4S) -6-amino-3 , 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- ( 4-bromophenyl ) - 

N- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

30) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- (2, 3-dimethylphenyl) - 

N- ( lH-imidazol-2-ylmethyl) amino] -2tf-l-benzopyran; 

31) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- ( 2-methoxyphenyl ) - 

N- ( lH-imidazol-2-ylmethyl ) amino] -2tf-l-benzopyran; 

32) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3~hydroxy-2-methyl-4- [N- ( 4-methoxyphenyl ) - 
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N- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

33) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- (2, 4-dimethylphenyl ) - 

N- (lH-imidazol-2-ylmethyl) amino] -2tf-l-benzopyran; 

34) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- (2-isopropylphenyl) - 

N- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

35) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- ( 4-trif luoromethoxyphenyl) - 

N- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; 

36) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- ( 4-bromophenyl ) - 

N- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran; and 

37) (2S, 3S, 4R) -6-amino-3, 4-dihydro-2-dimethoxymethyl- 
3-hydroxy-2-methyl-4- [N- ( 4-f luorophenyl ) - 

W- (lH-imidazol-2-ylmethyl) amino] -2H-l-benzopyran . 

3. (previously amended) A process for preparing the 
benzopyran derivatives substituted with secondary, amines 
including imidazole of claim 1, comprising the step of 
reacting an epoxide compound (II) with a secondary amine 
compound including imidazole (III) in the presence of a 
metal salt in an reaction solvent to obtain a compound (I), 
as described in scheme 1. 




Scheme 1 




Wherein . Ri, R 2 , R3, R4 * and n are each defined as 
above claim 1,. the metal salt is selected from the group 
5 consisting of Mg(C10 4 ) 2 , CoCl 2 , LiC104 2 , NaC10 4 , CaCl 2 , ZnCl 2 , 
LiBF 4 and Zn(Tf) 2 , and the reaction solvent is selected from 
the group consisting of acetonitrile, tetrahydrof uran and 
dimethylf ormamide . 

10 4. (previously deleted) 

5. (previously deleted) 

. 6. A process for for preparing the benzopyran derivatives 
15 substituted with secondary amines including imidazole of 
claim 1, comprising the step of 

1) reduction of the nitro' compounds (IV) by 
hydrogenation using metal catalysts such as platinum, 
palladium, palladium on carbon (Pd/C), Raney-nickel , etc. 
20 in a suitable solvent, to obtain the amino compound (V) as 
described in scheme 4, below; or 
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2) reduction of the nitro compounds (IV) using an 
reducing agent in the presence of CuS0 4 , Cu(OAc) 2 / CoCl 2 , 
SnCl 2 or NiCl 2 , to obtain the amino compound (V) as 
described in scheme 4, below. 
5 Scheme 4 

ks ^^N''>!^ reduction ^^n' 

(IV) (V) 

• Wherein R 2 , R 3 , R 4 and * are each defined as above 
claim 1. 

10 

- 7. The process according to claim 6, wherein the reducing 
agent is NaBH 4 . 

8. Pharmaceutical compositions pharmacologically useful for 
15 treatment of cancer, diabetic retinopathy, and rheumatoid 

arthritis by suppressing angiogenesis , which contain the 
benzopyran derivatives substituted with secondary amines 
including imidazole of claim 1 or their pharmaceutical 
acceptable salts as an active ingredient. 

20 

9. Pharmaceutical compositions pharmacologically useful as 
neuroprotectives for prevention and treatment of infant 
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asphyxia, glaucoma, diabetic neuropathy, and head trauma, 
which contain the benzopyran derivatives substituted with 
secondary amines including imidazole of claim 1 or their 
pharmaceutical acceptable salts as an active ingredient. 

5 

10. Pharmaceutical compositions pharmacologically useful as 
anti-oxidants for prevention and treatment of 
neurodegenerative diseases including aging, senile dementia, 
and atherosclerosis, which contain the benzopyran 

10 derivatives substituted with secondary amines including 
imidazole of claim 1 or their pharmaceutical acceptable 
salts as an active ingredient. 

11. (currently deleted) 
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